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© STILL PICTURE PICKUP DEVICE. 



© A still picture pickup device provided with a light 
quantity measuring annpiifier (4) which nneasures a 
photoelectric current flowing into the overflow drain 
of a CCD image sensor (3), a diaphragm mechanism 
(2) for controlling the quantity of light incident in the 
CCD image sensor, and command devices (8, 9) for 
giving pickup start command signals. The still image 
pickup device is fitted so that the light quantity 
r- measurement by the photoelectric current is per- 
^ formed when the image sensor is in a non-operation 
(jj state and thereafter the image sensor starts its pic- 
C>4 kup operation according to the start command from 
0> the command devices (8, 9). Further, the still image 
to pickup device is provided with a diaphragm control 
<D circuit (5) which performs the feedback control of the 

O 
Q. 



diaphragm mechanism (2) by the light quantity mea- 
suring signal from the light quantity measuring am- 
plifier (4) so that the light quantity measuring signal 
becomes equal to the reference value which is the 
incident light quantity giving an optimum exposure 
when the image sensor (3) is exposed during a 
preset shutter time; a diaphragm fixing mechanism 
(11) which fixes mechanically a diaphragm opening 
of the diaphragm mechanism (2) being controlled by 
the diaphragm control circuit (5), just before a pickup 
operation starts based on command from the com- 
mand devices (8,9); and an output control circuit (6) 
for taking out from the image sensor (3) the image 
output signal which is picked up during the preset 
shutter time after fixing the diaphragm opening. 
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[ Technical Field ] 

The present invention relates generally to a still 
picture imaging apparatus applicable to electronic 
still cameras, particularly such imaging apparatus 
of the type including an imaging device using 
charge coupled devices (CCDs) with an overflow 
drain (OFD). and more particularly the invention 
relates to an apparatus for performing the measure- 
ment of incident light quantity, exposure control, 
etc., of the imaging device. 

[ Background Art ] 

With conventional still picture imaging appara- 
tus of the type employing an electronic imaging 
device, it has been well known that during the 
photographing operation the quantity of incident 
light to the imaging device is preliminarily mea- 
sured by utilizing the imaging device itself without 
using any separate photometer device. 

In this type of still picture imaging apparatus 
which utilizes its imaging device for light quantity 
measurement, the signal resulting from the light 
quantity measurement is utilized for performing 
automatic feedback control (so-called auto-iris con- 
trol) of the aperture stop in such a manner that the 
proper exposure is ensured during the imaging 
operation performed immediately after the light 
quantity measurement. The past practice has been 
such that during the light quantity measuring op- 
eration the imaging device is brought into operation 
as during the imaging operation and also the same 
aperture stop control as in the case of a video 
camera for moving pictures is effected to make up 
the dynamic range thereby taking out a part of the 
resulting video output signal as a measured light 
quantity signal. However, this method is disad- 
vantageous in that during the light quantity measur- 
ing operation preceding the photographing the im- 
aging device is operated in the like manner as 
during the photographing to control the exposure 
and therefore a greater driving power is required. 
Another disadvantage is that the video output sig- 
nal detected as a measured light quantity signal is 
an integrated sampled data in time so that there is 
a limitation to the operating speed of the auto-iris 
control and a considerable time is required until the 
aperture stop is stabilized in such cases as imme- 
diately following the closing of the power source 
and when the exposure condition is changed rap- 
idly. 

On the other hand, a method has already been 
proposed (Japanese Patent Application Laid-Open 
No.2-1 08924; published on April 20. 1990) in which 
while the imaging device is used for the measure- 
ment of light quantity, the method of obtaining 



video output signal is such that the imaging device 
comprises charge coupled devices (CCDs) with an 
overflow drain (OFD) and photo current flowing into 
the OFD is detected as a measured light quantity 
5 signal, in this method, the imaging device com- 
prises for example a CCD imaging device having a 
vertical overflow drain structure. During the light 
quantity measuring operation, a condition is estab- 
lished where the driving for the imaging operation 
10 including the charge transfer operation, etc.. of the 
imaging device is entirely stopped, that is, all the 
bias voltages for the imaging device are cut off. In 
this condition, in response to an image of an object 
formed on the photosensitive section of the imag- 
75 ing device, a photo current flowing into the overflow 
drain (the CCD substrate) from the photodiodes 
constituting the CCD photosensitive picture ele- 
ments is measured and this is used as a measured 
light quantity signal which is utilized in the auto- 
20 matic exposure control for determining the desired 
amount of exposure at that time. 

In accordance with this method, however, there 
still exists a problem that if the photo current 
flowing into the overflow drain during the time 
25 inten/al from the light quantity measuring operation 
to the imaging operation and during the imaging 
operation is varied, the opening of the aperture 
stop cannot maintain the state at the time of the 
light quantity measurement and the exposure con- 
30 trol becomes unstable. There exists still another 
problem that where the light quantity measuring 
operation for the next imaging is started after the 
completion of the current imaging operation, even if 
the operation of the imaging device is cut off, the 
35 charges stored in the capacitance components of 
the various circuit portions connected to the imag- 
ing device are left and the next light quantity mea- 
suring operation cannot be started until these 
charges have been discharged completely thus 
40 giving rise to a problem for the imaging in a 
continuous shooting mode. 

[ Disclosure of Invention ] 

45 It is the primary object of the present invention 

to provide a still picture imaging apparatus which 
realizes a practical and improved exposure control 
utilizing a light quantity measuring method adapted 
to use charge coupled devices or CCDs with an 

50 overflow drain or OFD for the previously mentioned 
imaging device to detect a photo current flowing 
into the OFD as a measured light quantity signal. 

It is another object of the present invention to 
provide such still picture imaging apparatus which 

55 is capable of automatic control for accurately and 
rapidly obtaining the proper exposure and which is 
reduced in power consumption. 
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is determined in correspondence to each shutter 
time. Also, where this type of CCD innaging device 
is used, the optinnum exposure can be determined 
in terms for example of a value obtained by in- 
tegrating the quantity of incident light per unit time 
over a shutter time. As a result, a measured light 
quantity signal produced by measuring a photo 
current flowing into the overflow drain of the imag- 
ing device is detected in the form of a measured 
light quantity value per unit time and a reference 
value for comparison purposes is also given in the 
form of a sinnilar signal level per unit time. 

In accordance with the present invention, the 
measured light quantity signal (output value) of the 
photometer means is not one which is sampled in 
time as mentioned previously and it is a light 
quantity value directly measured by utilizing the 
overflow drain. As a result of this fact, it is possible 
to feedback control the incident aperture stop 
opening of the imaging device in such a manner 
that the output value attains the reference value 
thereby ensuring the optimum exposure condition 
corresponding to the predetermined shutter time. 

Then, conceiving a case where the aperture 
stop control means is realized by an autd-iris 
mechanism as in the usual cases, in accordance 
with the present invention it is only necessary to 
control the auto-iris mechanism by an error signal 
corresponding to a variation of the output value of 
the photometer means with respect to the refer- 
ence value and thus it is possible to obtain a 
satisfactorily rapid response by a mechanism 
which is relatively simple in construction and light 
in weight. 

Further, when imaging a still picture by this 
imaging apparatus, in order to prevent any erro- 
neous operation of the aperture stop mechanism 
during the transition to the imaging operation and 
during the imaging operation and any undesired 
power consumption, the aperture stop fixing means 
mechanically fixes the aperture stop or the aperture 
stop mechanism irnmediately before the imaging 
device starting the imaging operation, thereby 
maintaining constant the aperture stop value during 
the imaging. 

In the still picture imaging apparatus according 
to the present invention, the aperture stop opening 
detecting means detects for example the minimum 
aperture stop opening or the maximum opening 
(wide-open aperture stop) in accordance for exam- 
ple with the position of a moving member of the 
aperture stop mechanism. 

The result of the detection is utilized in such a 
manner that if. for example, the overexposure con- 
dition still remains even if the aperture stop is 
closed to the minimum opening, it is utilized to 
select shorter one of the shutter times and cor- 



with the exposure condition, whereas if, for exam- 
ple, the underexposure condition still exists even if 
the aperture stop is opened fully, it is utilized to 
select longer one of the shutter times and cor- 
5 responding another reference value in accordance 
with the exposure condition. 

In this case, when the aperture stop opening 
detecting means generates a detection output, the 
predetermined shutter speed is changed and si- 
ze? multaneously the aperture stop control is per- 
formed again in accordance with a new light quan- 
tity reference value which ensures the proper expo- 
sure with the changed new shutter time, thereby 
finally determining the shutter time and the ap- 
;5 erture stop opening which ensure the proper expo- 
sure. 

Also, in the case of the underexposure con- 
dition, when the aperture stop opening detecting 
means generates a detection output, it may be 

20 operated in association with a flash light unitior the 
like so as to provide an auxiliary illumination in 
case of need. 

Also, there are cases where the aperture stop 
opening detecting means detects the aperture stop 

25 opening at a plurality of points and in such case a 
plurality of reference values can be determined in 
accordance with the correlation between the ap- 
erture stop opening and the shutter time so as to 
effect a more precise control. 

30 Further, with the still picture imaging apparatus 

of the invention including the picture signal level 
detecting means and the shutter time correcting 
means, the exposure condition of the picture taken 
is detected directly from the video output means 

35 by the picture signal level detecting means so that 
if the detected exposure condition is not within the 
proper exposure range, a correcting operation is 
accomplished whereby the shutter time is changed 
by the shutter speed correcting means and the 

40 imaging is effected in accordance with the changed 
shutter time, thereby producing a picture of the 
proper exposure. 

In such case, generally the imaging of a still 
picture frequently causes an aimed object to be 

45 positioned in the central portion of a picture frame 
and therefore it is desirable to use picture signal 
level detecting means which detects the magnitude 
of an output signal corresponding to the central 
portion of a picture. Depending on the purpose of 

50 imaging or the like, however, the detection of a 
video output signal may be effected at any other 
position than the central portion of a picture. 

The above and other objcets and features of 
the present invention will become more apparent 

55 from the following description of preferred embodi- 
ments of the invention which are intended for limi- 
tation in no way taken in conjunction with the 
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control circuit 8. 

In Fig. 1, a circuit 59 including a plurality of 
grounded capacitors is connected in the feed lines 
to the drive circuit 7, the video signal processing 
circuit 6 and the video level detecting circuit 10 
from the first power circuit 55. The capacitor circuit 
59 is schematically shown to represent for example 
bias capacitors for noise suppressing purposes and 
grounded capacitances such as circuit wiring por- 
tions, etc. Charges are stored in the capacitor 
circuit 59 in the feed lines when the first power 
circuit 55 supplies power to the respective loads. A 
forced discharge circuit 50, which will be described 
later, is connected to the feed lines so as to 
forcibly discharge such charges in a short period of 
time in response to a command signal from the 
system control circuit 8. The discharge circuit 50 is 
supplied from the second power circuit 58 and it is 
controlled by a command signal from the system 
control circuit 8 so as to perform the forced dis- 
charging operation immediately before the start of 
the light quantity measuring operation in the imag- 
ing operation of the imaging device 3. 

Then, when the switch 52 is closed so that the 
power is supplied to the electronic still picture 
camera, the forced discharging operation is effec- 
ted first and then the light quantity measuring op- 
eration for determining the desired exposure con- 
dition is effected prior to the imaging operation. In 
other words, only the second power circuit 58 is 
brought into operation first so that the power is 
supplied only to the discharge circuit 50, the pho- 
tometer amplifier 4. the aperture stop drive circuit 5 
and the system control circuit 8, and the forced 
discharging operation of the remaining charges on 
the capacitor circuit 59 and then the measurement 
of the light quantity incident to the imaging device 
3 from the object image through the lens unit 1 are 
performed. During the interval between the dis- 
charging operation and the light quantity measuring 
operation, the first power circuit 55 is maintained in 
a non-operated condition by the system control 
circuit 8 and therefore no driving pulses and bias 
voltages are supplied to the imaging device 3. 

Also, when the system control circuit 8 applies 
a command signal to the discharge circuit 50 prior 
to the start of the light quantity measuring opera- 
tion, the discharge circuit 50 comes into operation 
for a predetermined fixed time to forcibly discharge 
the charges on the capacitor circuit 59. As a result, 
the remaining charges stored in the video signal 
processing circuit 6 and the drive circuit 7 con- 
nected to the respective electrodes of the imaging 
device 3 are rapidly discharged and eliminated and 
any undesired bias voltages for light quantity mea- 
surement are not applied to the electrodes of the 
imaging device. As a result, the imaging device 3 



quantity measurement. 

At this time, the shutter time for imaging pur- 
poses is set to a certain initial assumed value 
selected by the operator and the system control 
5 circuit 8 reads from its internal memory control 
information corresponding to the initial value. The 
control information includes a plurality of different 
light quantity reference values each of which satis- 
fies the proper exposure condition for one of a 
10 plurality of different shutter speed values. Certain 
one of the light quantity reference values which 
ensures the proper exposure in correspondence to 
the set shutter speed value becomes comparative 
reference information for determining the desired 
75 aperture stop opening in accordance with a detec- 
tion output from the photometer amplifier 4 which 
will be described next; 

When the time limit for the operation of the 
discharge circuit 50 is completed so that the light 
20 quantity measuring operation is started, in a con- 
dition where the imaging operation of the imaging 
device 3 has been stopped completely as men- 
tioned previously, the light current flowing into the 
overflow drain of the imaging device 3 is measured 
25 by the photometer amplifier 4 in accordance with a 
command from the system control circuit 8. The 
system control circuit 8 compares the measured 
output from the photometer amplifier 4 with the 
light quantity reference value and it sends a control 
30 signal to the aperture stop drive circuit 5 so as to 
reduce the deviation between the two to zero. The 
aperture stop drive circuit 5 drives the aperture 
stop mechanism 2 in accordance with the control 
signal. Thus, when the aperture stop mechanism 2 
35 changes its aperture stop opening, the magnitude 
of the measured output of the photometer amplifier 
4 becomes equal to the light quantity reference 
value and therefore the auto-iris operation by a 
series of feedback controls is accomplished. 
40 incorporated in the aperture stop drive circuit 5 
is a detector 2a for sending separate signals to the 
system control circuit 8 when the aperture stop 
mechanism 2 is moved into the wide-open position 
and the minimum opening position, respectively. 
45 When the system cdntrol circuit 8 receives a 
signal indicative of the wide-open position, the con- 
trol information corresponding to the initially as- 
sumed shutter speed and read from the internal 
memory is changed to control information corre- 
50 spending to another shutter speed of a longer time 
period. When this occurs, an indication of the new 
shutter speed is made within the finder picture area 
which is not shown and simultaneously the feed- 
back control of the aperture stop mechanism 2 
55 through the photometer amplifier 4 and the ap- 
erture stop drive circuit 5 is again initiated in accor- 
dance with the new light quantity reference value in 
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OV. 

In the photometer amplifier 4, designated as Ui 
is a MOS input operational amplifier (hereinafter 
referred to as an OP amplifier) and it forms, along 
with a resistor Ri, etc., a current-voltage conver- 
sion circuit 

Here, while the overflow drain OFD is con- 
nected to the negative input of the OP amplifier Ui 
so that the light current applied from the OFD to 
the negative input of the OP amplifier Ui is con- 
verted to a voltage signal, the OP amplifier Ui is 
supplied from the power supply line Vcci through 
the function of diodes Di and D2 so that since the 
power supply line Vcci is 0 volt, no bias voltage is 
applied to the OFD and also the dark current is 
within a negligible range, thus making it possible to 
rapidly and accurately measure the light quantity of 
the incident light to the imaging device 3. 

On the other hand, in the imaging operating 
condition a positive voltage is supplied to the posi- 
tive power supply line Vcc3 and this positive voltage 
is usually higher than the voltage of the power 
supply line Vcci- Thus, the power is supplied from 
the line Vcc3 side to the OP amplifier Ui through 
the function of the diodes Di and D2. Also, the 
voltage applied to the positive input side through 
resistors R2, VRi and R3 is applied as a bias 
voltage to the OFD through the function of the OP 
annplifier Ui and therefore a blooming suppressing 
effect is produced on the OFD of the imaging 
device 3. 

Since a higher positive voltage than the Vcc2 is 
supplied to the Vgca of the photometer amplifier 4 
in the imaging operating condition, a voltage iimiter 
14 is provided in the first stage of the aperture stop 
drive circuit 5 so that any excessively high voltage 
output from the photometer amplifier 4 is prevented 
from being applied to the part of the aperture stop 
drive circuit 5 following the voltage Iimiter 14. 

A level shift amplifier is formed by an OP 
annplifier U3, resistors R5 to R9. etc., which are 
arranged to follow the voltage Iimiter 14, so that in 
response to a reference voltage Vrefi or \/ref2 
selected by an analog switch SWi the measured 
light quantity output is subjected to DC voltage 
shift and amplified to the required degree of am- 
plification. The selection between the reference vol- 
tages Vrefi and Vref2 corresponds to the selection 
between the assumed shutter times and in this 
case the number of the assumed shutter times is 2. 

While the selection between the assumed shut- 
ter speeds may be effected by varying the gain of 
the OP amplifier U3, to do so results in a change of 
the loop gain of the whole control system and 
therefore the selection is effected by shifting the 
DC voltage level as mentioned above. 

Of course, the numbeV of the assumed shutter 



the desired assumed shutter time may be effected 
by any other method. 

The change-over between the assumed shutter 
times is effected by a change-over signal b from 
5 the system control circuit 8. Numeral 17 designates 
a level shifter for adjusting in level the change-over 
signal b and the control signal input of the analog 
switch SWi to one another. 

The output of the OP amplifier U3 is applied to 
10 an aperture stop control circuit through an analog 
switch SW2. The aperture stop control circuit is 
formed by OP amplifiers and Us. resistors Ru 
to R20, etc. The function of the analog switch SW2 
will be described later. Numeral 16 designates a 
;5 part of the electric circuitry of the ordinary auto-iris 
mechanism and it is of the type including a rotor 
connected to the aperture stop blades, its driving 
coil, a damping coil, etc., and thus the aperture 
stop is stabilized when the detection signal of the 
20 OP amplifier U3 varying in response to the opening 
and closing of the aperture stop becomes equal to 
a reference voltage Vrefa through the action ot.the 
aperture stop control circuit. 

Also, even if either one of the reference vol- 
25 tages^Vrefi and yreh is selected, the input to the 
aperture stop control circuit becomes asymmetric 
with the reference voltage Vrefawith the resulting 
instabilization of the control characteristics and volt- 
age limiting diodes D3 to Ds are provided to pre- 
30 vent it. 

While the analog switch SW2 is connected to 
the output side of the OP amplifier U3 in the light 
quantity measuring condition, when an aperture 
stop fixing command signal a is applied from the 
35 system control circuit 8 immediately before the 
imaging device 3 is brought into the imaging op- 
erating condition through the shutter operation, the 
analog switch SW2 is connected to the output side 
of the OP amplifier 4 and this prevents any ab- 
40 normal current from flowing into the driving coil of 
the aperture stop mechanism 16, Numeral 15 de- 
sigates a level shifter for SW2 control signal which 
is similar to the level shifter 17. 

Numeral 18 designates an aperture stop open- 
45 ing detecting circuit and it detects the open con- 
dition of the aperture stop by utilizing the fact that 
when the aperture stop is left in the open condition, 
the output of the OP amplifier U* remains to be a 
high voltage by the reference value Vrefs (in fact, it 
50 assumes a value which is dependent on the maxi- 
mum driving current of the OP amplifier 4 and the 
impedance of the driving coil). In the aperture stop 
opening detecting circuit 18. a circuit including an 
OP amplifier Us. resistors R21 and R22. capacitors 
55 C4 and Cs, etc.. forms a low-pass filter, thereby 
preventing the detecting circuit 18 from operating 
erroneously due to a transient response of the 
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imaging device into the non-operated condition. 
The charges produced in the photoelectric charge 
storage layer 43 under the application of light are 
not read out to the vertical transfer register 44 and 
therefore the charges overflow in all the photosen- 5 
sitive elements in the light receiving condition or 
the photoelectric charge storage layer 43. Thus, 
the resulting photo current flowing into the overflow 
drain is proportional to the amount of light received 
at that tinne. 

In this case, however, if some charges remain 
at any of the electrodes of the imaging device so 
that even a very small bias is applied to the elec- 
trode a dark current is produced at the depth of 
the p'-region 42 and it flows into the overflow dram. is 
thus making it impossible to accurately measure 
only the very small photo current flowing out from 
the photoelectric charge storage layer 43. 

The discharge circuit 50 (Fig. 1) is provided for 
the purpose of overcoming this deficiency. If any 20 
remaining charges stored in the capacitance por- 
tions of the circuits connected directly to the elec- 
trodes of the imaging device 3 are rapidly dis- 
charged by the discharge circuit 50 prior to the 
light quantity measurement, the imaging deviec 3 25 
is placed in a completely stopped condition with no 
bias voltage being applied. Fig. 6 shows the poten- 
tial distribution in such non-biased condition. 

in Fig 6. symbol Ef represents the Fermi level 
in the equilibrium condition where there is no entry 30 
of the external light. In the light-shielded condition, 
the photoelectric charge storage layer 43 is empty 
of charges and it is at the potential level I in Fig. 6. 
When light falls externally upon the photoelectric 
charge storage layer 43 in this condition, the result- 3S 
ing charges are stored up to the higher level 11 m 
the photoelectric charge storage layer 43 and any 
further continued production of charges causes the 
charges to flow over the p-region 42 into the n- 
silicon substrate 41 or the overflow drain as shown 40 
by the broken line. If the photo current flowing into 
the overflow drain is measured from the electrode 
41 A in this condition, the quantity of light received 
can be detected accurately. While it is of course 
expected that the charges produced in the pho- 45 
toelectric charge storage layer, 43 overflow in the 
direction of the vertical transfer register 44. the 
driving for the transfening operation of the register 
44 is also completely stopped as mentioned pre- 
viously and therefore the charges overflowing to- so. 
ward the vertical transfer register side eventually 
overflow into the overflow dram. 

Specific exemplary circuit constructions of the 
discharge circuit 50 are shown in Figs. 7a and 7b. 
Of these circuit constructions, the discharge circuit ss 
of Fig 7a is one adapted for discharging a capaci- 
tance component C71 charged to a positive volt- 



discharging a capacitance component C72 charged 
to a negative voltage. In either of these circuits, a 
transistor is used as the switching element. 

Firstly, in the discharge circuit of Fig. 7a a 
grounded-emitter NPN switching transistor Q71 is 
connected in parallel with the capacitance C71 with 
respect to the positive power supply (the output of 
the first power circuit 55). In the non-operated 
condition where no signal is applied to an input 
terminal IN, for receiving a discharge command 
signal, only a very small leak current flows in the 
emitter-collector circuit of the transistor Q71 and 
the charges from the positive power supply are 
stored in the capacitance C7,. When the positive 
power supply is cut off prior to the start of the light 
quantity measuring operation and a command sig- 
nal (high signal) of a higher voltage than the refer- 
ence level is applied to the input IN. from the 
system control circuit 8, the collector-emitter circuit 
of the transistor Q7, is rendered conductive and 
the charges stored in the capacitance C71 are 
discharged as a collector current. 

On the other hand, the discharge circuit of Fig. 
7b is constructed as a level shift circuit utilizing 
transistors. A PNP switching transistor Q73 is con- 
nected in parallel with a capacitance Crz with re- 
spect to the negative power supply (the output of 
the first power source 55) and the potential of a 
signal applied to its base can be dropped to a 
desired conduction level through level shifting PNP 
transistor Q72 and NPN transistor Q74 and resistors 
R73 to R77. The emitter of the transistor Q?* is 
connected to the negative voltage output terminal 
of the second power circuit 58. thereby maintaining 
it at a constant negative potential Vee- 

in this discharge circuit, the application of a 
high signal to an input IN2 from the system control 
circuit 8 turns on the level shift transistors Q72 and 
Q7» and the tuming-on of the transistor Q7* turns 
on the transistor Q73. As a result, the charges 
stored in the capacitance C72 are discharged as a 
collector current of the transistor Q73. 

While in the embodiment described in connec- 
tion with Figs. 1 to 3, the aperture stop opening 
detection is effected only with respect to the re- 
leased conditions, in such cases the selection of 
the shutter times allows only the change-over from 
a short-seconds time to a long-seconds time so 
that once the long-seconds time has been set. it is 
impossible to select the short-seconds shutter 
speed. While, in such cases, there will be no 
problem if the photographing is limited to such 
objects involving small variations of the exposure 
condition in time, problems will be caused when 
successively shooting a plurality of objects involv- 
ing considerable variations of the exposure con- 
dition. 



21 



EP 0 466 929 A1 



22 



justed to a level equal to the reference voltage 
Vrefs. This separation of the signal according to the 
position within the picture is effected by applying a 
window signal WIN to an analog switch SW3 from 
the system control circuit 8. The analog switch 
SW3 receives from the system control circuit 8 the 
window signal WIN which is synchronized with the 
reading of the video signal from the imaging device 
3 so that the analog switch SW3 is opened when 
the video output signal of the picture central por- 
tion, which is to be separated, is generated from 
the video signal processing circuit 6 and it is 
closed in other circumstances thereby holding the 
output level at the reference voltage Vrefs. An 
integrating circuit 36 for integrating the output of 
the analog switch SW3 is reset in response to the 
closing of another analog switch SW*. The analog 
switch SW4 is controlled by a delayed signal from 
a delay circuit 38 which delays a vertical synchro- 
nizing pulse VD applied from the system control 
circuit 8. When the analog switch SW4 is open, the 
integrating circuit 36 integrates the video output 
signal from the window circuit 35 and therefore the 
output from the integrating circuit 36 corresponds 
to the magnitude of the video output signal of the 
selected portion of the picture at that time. Numeral 
37 designates a sample-and-hold circuit whereby 
the video ouptut signal integrated by the integrating 
circuit 36 is sampled by the vertical synchronizing 
signal VD through an analog switch SW5 thereby 
generating a DC voltage as video level detection 
information for one picture. In the case of this 
circuit construction, the resetting of the integrating 
circuit 36 must be effected after the sample-and- 
hold operation has been effected satisfactorily. The 
output signal from the sample-and-hold circuit 37 is 
compared with the preliminarily stored proper ex- 
posure information within the system control circuit 
8 so as to determine whether the exposure is 
proper. 

Where such video level detecting circuit is 
used, when an improperly exposed picture is im- 
aged due for example to a rapid change in the 
exposure condition, the improper exposure is de- 
tected within the system control circuit 8 in accor- 
dance with the output signal from the video level 
detecting circuit 10 and further the exposure con- 
trol condition is corrected to a condition corre- 
sponding to the shutter time which should be prop- 
er in the then current exposure condition, thereby 
performing again the imaging operation and suc- 
cessively producing properly exposed pictures. 

While, in the foregoing description, the imaging 
device for ordinary television cameras is applied to 
an electric still picture camera, where an imaging 
device having an overflow drain divided into a 
plurality of regions within an imaging picture is 



to separately provide for example such photometer 
circuit as the photometer circuit 4 of Fig. 2 for each 
of the overflow drains whereby the outputs from 
these circuits are mixed with suitable mixing ratios 

5 to generate the resulting value as a measured light 
quantity output. In this case, it is possible to obtain 
the accurate exposure suitable for a still picture by 
effecting the previously mentioned aperture stop 
control based on the measured light quantity in- 

10 formation and therefore there is no need to correct 
the exposure by the video level detecting circuit 
10. 

Also, in this case, by changing the mixing ratio 
in accordance with the magnitude of the output of 

75 each of the photometer circuits, it is possible to 
change the exposure condition to the optimum 
condition in accordance with the condition of the 
object. Fig. 11 shows an example in which an 
imaging device having such an overflow drain of 

20 the region dividing type so as to select the mixing 
ratio of each measured light quantity output. In Fig. 
11. the outputs of photometer amplifiers 4a to 4n 
corresponding to the measured light quantity sig- 
nals from the divided overflow drains are each 

25 applied to and mixed in each of resistor mixing 
circuits 39a to 39n. The resistor mixing circuits 39a 
to 39n are different in signal mixing ratio from one 
another and each of them represents one of the 
several conditions of various objects which are 

30 classified experimentally. 

The analog outputs from the photometer am- 
plifiers 4a to 4n are converted to a digital signal by 
an A/D converter 46 and the digital signal is ap- 
plied to a control circuit 47 which in turn generates 

35 a control signal SEL for selecting one or more of 
the outputs from the mixing circuits 39a to 39n. 
The control signal SEL is applied to a multiplexer 
60 so that the multiplexer 60 selects for example 
one of the outputs from the mixing circuits 39a to 

40 39n in accordance with the content designated by 
the control signal SEL and the selected mixing 
circuit output is supplied as a control signal to the 
aperture stop drive circuit 5 ( Fig. 1 ). 

By performing such control, the exposure con- 

45 dition is controlled under the exposure condition 
' suited for a still picture or under the exposure 
condition desired by the photographer. 

Claims 

50 

1, In a still picture imaging apparatus including a 
CCD imaging device having an overflow drain, 
photometer means for measuring a photo cur- 
rent flowing into the overflow drain of said 
55 imaging device, aperture stop means for con- 

trolling the quantity of light incident to said 
imaging device, and command means for gen- 
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